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module are provided in an engine room of a vehicle. The
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1
IN-VEHICLE BATTERY SYSTEM

TECHNICAL FIELD

The present invention is related to an in-vehicle battery
system.

BACKGROUND ART

Generally, in a vehicle having an internal-combustion
engine as a driving source, a lead-acid battery which supplies
power to various electric loads of a starter motor or the like, is
installed. The lead-acid battery is inexpensive, compared
with a high performance storage battery having a high output
and a high energy density of a nickel hydride storage battery,
a lithium ion storage battery, or the like. However, the lead-
acid battery is low in a durability of frequent charging and
discharging. Especially, in the vehicles having the idle stop
function (the idle reduction function), as the lead-acid battery
is frequently discharged, it is considered that the lead-acid
battery is early degraded. Further, in the case that the lead-
acid battery is charged by a power generation of an alternator
from a regenerative energy of the vehicle, as the lead-acid
battery is frequently charged, it is considered that the lead-
acid battery is earlier degraded. Against this, only replacing
the lead-acid battery with the high performance storage bat-
tery largely increases costs.

In contrast, a vehicle battery device including a generator
of an alternator or the like, a lead-acid battery which is
charged with power generated the generator, and a second
storage battery which is electrically connected in parallel to
the lead-acid battery and is charged with power generated the
generator and has a high output or energy density compared
with the lead-acid battery, have been known (refer to patent
literature 1). In this way, by having the second storage battery
of a high performance in addition to the lead-acid battery, a
degradation of the lead-acid battery is suppressed, and in
addition it is inexpensive. Namely, for example, the high
performance storage battery preferentially caries out power
supply to the electric loads during the idle stop and a regen-
erative charging, and then the degradation of the lead-acid
battery can be decreased. On the other hand, the inexpensive
lead-acid battery preferentially carries out power supply for a
long time at the time of parking the vehicle or the like, and
then the high performance storage battery can be made a low
capacity, and costs can be suppressed.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese [.aid-Open Patent Publica-
tion No. 2011-176958

SUMMARY OF THE INVENTION

As the result of research and development by inventors of
the present invention, in a conventional in-vehicle battery
system having the lead storage batter and a power storage
portion as an auxiliary power source, it is found that charge/
discharge efficiency of the power storage portion can be
improved.

The present disclosure is developed for the purpose of such
needs. One non-limiting and explanatory embodiment pro-
vides a technology which improves a charge/discharge effi-
ciency of a power storage portion in an in-vehicle battery
system.
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An in-vehicle battery system of the present disclosure
comprises a first power storage module including a lead-acid
battery, and a second power storage module including a
power storage portion having a higher energy density than
that of the lead-acid battery. The lead-acid battery and the
power storage portion are electrically connected in parallel to
a power generating portion which converts a regenerative
energy to electric power. The first power storage module and
the second power storage module are provided in an engine
room of a vehicle. The second power storage module is dis-
posed more distantly than the first power storage module from
an engine.

An in-vehicle battery system of the present disclosure
comprises a first power storage module including a lead-acid
battery, and a second power storage module including a
power storage portion having a higher energy density than
that of the lead-acid battery. The lead-acid battery and the
power storage portion are electrically connected in parallel to
a power generating portion which converts a regenerative
energy to electric power. The second power storage module is
thermally connected to a window cleaning liquid tank in an
engine room of a vehicle.

An in-vehicle battery system of the present disclosure
comprises a first power storage module including a lead-acid
battery, and a second power storage module including a
power storage portion having a higher energy density than
that of the lead-acid battery. The lead-acid battery and the
power storage portion are electrically connected in parallel to
a power generating portion which converts a regenerative
energy to electric power. The first power storage module and
the second power storage module are provided in an engine
room of a vehicle. The in-vehicle battery system further com-
prises a guide member which guides an outer air which flows
into the engine room from outside of the vehicle to the second
power storage module.

An in-vehicle battery system of the present disclosure
comprises a first power storage module including a lead-acid
battery, and a second power storage module including a
power storage portion having a higher energy density than
that of the lead-acid battery. The lead-acid battery and the
power storage portion are electrically connected in parallel to
a power generating portion which converts a regenerative
energy to electric power. The second power storage module is
thermally connected to a vehicle structure.

A technology which improves a charge/discharge effi-
ciency of a power storage portion in an in-vehicle battery
system, can be provided.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic perspective view showing an in-
vehicle battery system of the embodiment 1.

FIG. 2 is a schematic perspective view showing a second
power storage module.

FIG. 3 is an electric block diagram including the in-vehicle
battery system of the embodiment 1.

FIG. 4 is a schematic view showing a setting structure in
the in-vehicle battery system of the embodiment 1.

FIG. 5 is a schematic view showing a setting structure in
the in-vehicle battery system of the embodiment 2.

FIG. 6 is a schematic view showing a setting structure of
the in-vehicle battery system of the embodiment 3.

FIG. 7 is a schematic view showing a setting structure in
the in-vehicle battery system of the embodiment 4.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the present invention is
explained, referring to figures. Here, in all of the figures, the
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same reference numbers represent the same configuration
elements, and detailed descriptions are appropriately omitted.

Embodiment 1

First of all, before this embodiment is concretely
explained, a fundamental configuration is explained. The
inventors find that in an in-vehicle battery system having a
lead-acid battery and a power storage portion of a high per-
formance, the power storage portion and the lead-acid battery
are disposed in an engine room of a vehicle. By disposing the
power storage portion in the engine room, the lead-acid bat-
tery and the power storage portion are disposed near to each
other, and by this an influence of a wiring resistance can be
decreased. As the result, charge/discharge efficiency of the
power storage portion can be improved. Further, it also sup-
presses that, for example, space within the passenger com-
partment is decreased, and wirings of connections between an
alternator as a generator and the lead-acid battery become
complicated in the case that the power storage portion is
disposed in a cabin (a passenger compartment) of the vehicle.
However, an engine of a high temperature heat source is
disposed in the engine room. Therefore, the temperature
within the engine room is comparatively high, and when the
power storage portion is disposed within the engine room, a
temperature of the power storage portion is increased, and
then a life of the power storage portion may be remarkably
decreased by charging and discharging at the high tempera-
ture. The applicant develops the in-vehicle battery system of
the embodiment based on the above findings.

FIG. 1 is a schematic perspective view showing an in-
vehicle battery system of the embodiment 1. FIG. 2 is a
schematic perspective view showing a second power storage
module. FIG. 3 is an electric block diagram including the
in-vehicle battery system of the embodiment 1. Here, in FIG.
2, a part of the wirings is omitted, and an inner structure of the
second power storage module is shown in a dashed line.

The in-vehicle battery system of the embodiment 1 is a
battery system installed in a vehicle having an internal-com-
bustion engine as a driving source. Preferably, the vehicle has
the idle stop function (idle reduction function) in which the
internal-combustion engine is automatically stopped at the
time of vehicle stopping, and the internal-combustion engine
is restarted at the time of performing starting operation of
releasing a brake pedal or the like.

As shown in FIG. 1 and FIG. 2, an in-vehicle battery
system 1 of the embodiment 1 has a first power storage
module 10, and a second power storage module 20. The first
power storage module 10 includes a lead-acid battery 12
(referto FIG. 3), and a first case 14 which stores the lead-acid
battery 12. The lead-acid battery 12 is a prior art lead-acid
battery in which well-known cells of the lead-acid battery is
stored in a case, and its structure is not limited to a specific
one. Concretely, in single cells which constitute the lead-acid
battery 12, lead is used as a negative electrode active material,
and lead oxide is used as a positive electrode active material,
and sulfuric acid is used as an electrolyte. The lead-acid
battery 12 is configured to electrically connect a plurality of
single cells in series. Further, the first storage battery module
10 has a negative terminal 16a and a positive terminal 165
exposed on the upper surface of the first case 14. Hereinafter,
the negative terminal 164 and the positive terminal 165 are
appropriately described as external terminals 16.

The second power storage module 20 includes a power
storage portion 22 which has a higher energy density (Wh/kg)
than that of the lead-acid battery 12, and a second case 24
which stores the power storage portion 22.
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The power storage portion 22 is configured, for example,
by a lithium ion storage batter, a nickel hydride battery, or the
like. For example, when the storage battery configuring the
power storage portion 22 is the lithium ion storage battery, the
storage battery has a well-known cell structure of the lithium
ion storage battery, and it is not limited to a specific one. For
example, in single cells which constitute the lithium ion stor-
age battery, lithium metal oxide of lithium cobalt oxide or the
like as a positive electrode active material, and carbon mate-
rial of carbon or the like as a negative electrode active mate-
rial, an organic electrolyte of ethylene carbonate, propylene
carbonate, or the like as an electrolyte are used. The lithium
ion storage battery is configured to electrically connect a
plurality of single cells in series. The power storage portion
22 of the embodiment is configured by 10 pieces of cylindri-
cal storage batteries 23. Here, the number, the shape, or the
disposition of the storage batteries 23 is not limited to a
specific one. For example, the shape of the storage battery 23
may be prismatic. Here, the storage battery constituting the
power storage portion 22 of the embodiment can be the nickel
hydride battery other than the lithium ion battery. The nickel
hydride battery has a high degradation durability at a high
temperature compared with the lithium ion battery. There-
fore, when the power storage portion 22 is configured by the
nickel hydride battery, decrease of the life in the power stor-
age portion 22 can be further suppressed.

Each of the storage batteries 23 is connected to each other
in series by electric wiring 26, and is stored in the second case
24. One part of the wiring 26 is exposed on the upper surface
of'the first case 14, and then a negative terminal 28a is formed.
One part of the wiring 26 is exposed on the upper surface of
the first case 14, and then a negative terminal 28a is formed.
One part of the wiring 26 is exposed on the upper surface of
the first case 14, and then a positive terminal 285 is formed.
Hereinafter, the negative terminal 28a and the positive termi-
nal 285 are appropriately described as external terminals 28.
One end of a connecting member 30 is connected to the
external terminals 28 of the second power storage module 20.
The other end of the connecting member 30 is connected to
the external terminal 16 of the first power storage module 10.
From this, the first power storage module 10 and the second
power storage module 20 are coupled to each other. Here, the
connecting member 30 has an insulation property. Therefore,
the external terminals 28 of the second power storage module
20 and the external terminals 16 of the first power storage
module 10 are coupled by the connecting member 30 in an
insulated state from each other.

In the embodiment, each of the first power storage module
10 and the second power storage module 20 has a rectangular
box shape, and these are coupled such that main surfaces of
these are disposed in parallel to each other. The first power
storage module 10 and the second power storage module 20
may be disposed such that the main surfaces of these contact
each other. Here, coupling method of the first power storage
module 10 and the second power storage module 20 is not
limited to a specific one.

As shown in FIG. 3, the lead-acid battery 12 and the power
storage portion 22 of the in-vehicle battery system 1 are
electrically connected in parallel to an alternator 230 (power
generation portion), a starter motor 240, and a vehicle side
electric unit 250. Besides these, the in-vehicle battery system
1 has a voltage detecting circuit 122, a CPU 124, and a
controlling circuit 126. The voltage detecting circuit 122
detects a voltage of the power storage portion 22. The CPU
124 directs the controlling circuit 126 to carry out the
ON/OFF control of switches (switches 90, 92) based on the
voltage detected by the voltage detecting circuit 122 or
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vehicle driving states. The controlling circuit 126 carries out
the ON/OFF control of the switches. For example, the voltage
detecting circuit 122, the CPU 124, and the controlling circuit
126 are incorporated in the second power storage module 20.

The switch 90 is connected between a branch point Al
among the power storage portion 22 and the vehicle side
electric unit 250 and a branch point A2 among the lead-acid
battery 12 and the alternator 230. By the ON/OFF state of the
switch 90, a current flow between the power storage portion
22 and the alternator 230 is made or stopped. The switch 92 is
connected between the branch point A1 and the power storage
portion 22. By the ON/OFF state of the switch 92, a current
flow between the power storage portion 22, and the switch 90
and the vehicle side electric unit 250 is made or stopped.

The alternator 230 converts a rotation energy of an crank
shaft to electric power. The starter motor 240 is a motor which
rotates the crank shaft at the time of starting the internal-
combustion engine. The starter motor 240 is connected at a
branch point A3 between the branch point A2 and the alter-
nator 230. A switch 94 is connected between the branch point
A3 and the starter motor 240. By the ON/OFF state of the
switch 94, a current flow to the starter motor 240 is made or
stopped. An ECU which is not shown in the figures carries out
the ON/OFF control of the switch 94.

The vehicle side electric unit 250 includes general electric
loads. Some electric load like a car navigation system or an
audio requires a stable voltage of the power supply. It also
includes a headlight, windshield wipers, or a supply fan for an
air conditioner.

During a Regenerative Charging

When the lead-acid battery 12 and the power storage por-
tion 22 are charged with a regenerative energy by a regenera-
tive braking of the vehicle, the switch 90 is the ON state.
While the regenerative energy is generated, the lead-acid
battery 12 is charged, and is kept at a state near a full charge.
On the other hand, when the voltage of the power storage
portion 22 detected by the voltage detecting circuit 122 is less
than a predetermined minimum voltage, the switch 92 is the
ON state, and the power storage portion 22 is charged during
the ON state of the switch 92. Here, during charging by the
regenerative energy, the switch 94 is turned off, and then the
starter motor 240 is separated from the charging and discharg-
ing circuit.

Time of Normal Discharging

At the time of the engine driving except for charging with
the regenerative energy as mentioned above, both of the
switch 90 and the switch 94 are the OFF state. On the other
hand, when the voltage of the power storage portion 22
detected by the voltage detecting circuit 122 is the predeter-
mined minimum voltage or more, the switch 92 is the ON
state, and electric power of the power storage portion 22 is
supplied to the vehicle side electric unit 150.

Time of Idle Stop and Time of Operation of Starter
Motor

When the engine is automatically stopped at the idle stop
and the starter motor operates at starting the engine, the
switch 94 is turned on, and the switch 90 is turned off. Further,
the switch 92 is turned on. By this, the power storage portion
22 and the vehicle side electric unit 250 are separated from the
alternator 230 and the starter motor 240, and then it prevents
discharging from the power storage portion 22 to the starter
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motor 240. In this state, when the voltage of the power storage
portion 22 detected by the voltage detecting circuit 122 is the
predetermined minimum voltage or more, the switch 92 is
turned on, and then electric power of the power storage por-
tion 22 is supplied to the vehicle side electric unit 250.

Next, a setting structure of the in-vehicle battery system of
the embodiment is explained. FIG. 4 is a schematic view
showing the setting structure in the in-vehicle battery system
of the embodiment 1. FIG. 4 shows the inner structure in the
engine room 102 of the vehicle 100 in a plan view. In the
vehicle 100, the engine room 102 is provided at the vehicle
front side of the passenger compartment 101.

In the engine room 102 of the vehicle 100, the in-vehicle
battery system 1, the engine 104 (internal-combustion
engine), a radiator 106, a fan 108, a window cleaning liquid
tank 110, or the like is stored. The engine 104, the radiator
106, the fan 108, and the window cleaning liquid tank 110 are
well-known.

The first power storage module 10 and the second power
storage module 20 are set side by side in the engine room 102
of the vehicle 100. The second power storage module 20 is
disposed more distantly than the first power storage module
10 from the engine 104. Thus, the second power storage
module 20 is set in spaced relationship with the engine 104 as
the thermal source, and then this structure can suppress heat
transfer from the engine 104 to the second power storage
module 20. As the result, the temperature increase of the
power storage portion 22 installed in the second power stor-
age module 20 can be suppressed.

In the embodiment, the engine 104 and the second storage
module 20 sandwich the first power storage module 10.
Namely, the first power storage module 10 is disposed and
sandwiched between the engine 104 and the second storage
module 20. The first power storage module 10 has a consid-
erably large heat capacity, and then this structure at least
partially stops heat transfer from the engine 104 to the second
power storage module 20, and surely suppresses the tempera-
ture increase of the power storage module 22. Further, since
heat generated by charging and discharging of the power
storage portion 22 can be transferred to the first power storage
module 10, the temperature increase of the power storage
portion 22 can be surely suppressed.

In addition, the second power storage module 20 is dis-
posed nearer than the first power storage module 10 to the
passenger compartment 101. In the vehicle 100, as the engine
room 102 is disposed in front of the passenger compartment
101, the second power storage module 20 is disposed at the
vehicle rear side behind the first power storage module 10. In
this way, the second power storage module 20 is disposed
farther within the vehicle than the first power storage module
10, and the first power module 10 is disposed farther from a
center of the vehicle than the second power storage module
20. Therefore, at the case of a crash of the vehicle 100 against
other vehicle or an obstacle, it can decrease a possibility that
the second power storage module 20 is damaged. As the
result, a safety of the in-vehicle battery system 1 can be
enhanced, and then a safety of the vehicle can be also
enhanced.

As explained above, in the vehicle battery system 1 of the
embodiment, the first power storage module 10 and the sec-
ond power storage module 20 are provided in the engine room
102 of'the vehicle 100. The second power storage module 20
is disposed more distantly than the first power storage module
10 from the engine 104. Thus, the second power storage
module 20 is set in spaced relationship with the engine 104 as
the thermal source. Therefore, the temperature increase of the
power storage portion 22 installed in the engine room of a
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high temperature can be suppressed, and then decrease of the
life in the power storage portion 22 by charging and discharg-
ing in a high temperature state can be suppressed. Further, the
first power storage module 10 and the second power storage
module 20 are provided in the engine room 102 of the vehicle
100, and then charge/discharge efficiency of the power stor-
age portion 22 can be improved, and then charging and dis-
charging performance can be stabilized.

Embodiment 2

An in-vehicle battery system of an embodiment 2 is in
common with the configuration of the in-vehicle battery sys-
tem of the embodiment 1 except for a setting structure of the
in-vehicle battery system. The in-vehicle battery system of
the embodiment 2 is mainly explained below about configu-
ration elements different from the embodiment 1. FIG.Sis a
schematic view showing the setting structure in the in-vehicle
battery system of the embodiment 2. FIG. 5 shows the inner
structure in the engine room 102 of the vehicle 100 in a plan
view.

In the in-vehicle battery system 1 of the embodiment, the
first power storage module 10 and the second power storage
module 20 are set side by side in the engine room 102 of the
vehicle 100. Then, the second power storage module 20 is
disposed in the vicinity of the window cleaning liquid tank
110 in the engine room 102 of the vehicle 100, and is ther-
mally connected to the window cleaning liquid tank 110. As
the window cleaning liquid tank 110 stores a window clean-
ing liquid, it has a considerably large heat capacity. Therefore,
heat generated at the power storage portion 22 is transferred
to the window cleaning liquid tank 110 having the consider-
ably large heat capacity, and the power storage portion 22 can
be cooled.

Thus, the window cleaning liquid tank 110 is used for
cooling the power storage portion 22, it suppresses a tempera-
ture increase of the power storage portion 22. As the result,
decreases of the life and the charging and discharging perfor-
mance in the power storage portion 22 by charging and dis-
charging in a high temperature state can be suppressed, and
then charging and discharging performance can be stabilized.

Further, in this embodiment, the second power storage
module 20 is disposed at the position where the distance R2
between the second power storage module 20 and the window
cleaning liquid tank 110 is smaller than the distance R1
between the second power storage module 20 and the engine
104. Namely, the power storage portion 22 is in spaced rela-
tionship with the engine 104 as the heat source, and is in the
vicinity of the window cleaning liquid tank 110 having the
large heat capacity. By this, a cooling efficiency of the power
storage portion 22 can be improved. Here, it is preferable that
the second power storage module 20 contacts the window
cleaning liquid tank 110. By the second power storage mod-
ule 20 contacting the window cleaning liquid tank 110, heat
generated at the power storage portion 22 can be surely trans-
ferred to the window cleaning liquid tank 110.

Embodiment 3

An in-vehicle battery system of an embodiment 3 is in
common with the configuration of the in-vehicle battery sys-
tem of the embodiment 1 except for a setting structure of the
in-vehicle battery system. The in-vehicle battery system of
the embodiment 3 is mainly explained below about configu-
ration elements different from the embodiment 1. FIG. 6 is a
schematic view showing the setting structure in the in-vehicle
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battery system of the embodiment 3. FIG. 6 shows the inner
structure in the engine room 102 of the vehicle 100 in a side
view.

In the in-vehicle battery system 1 of the embodiment, the
first power storage module 10 and the second power storage
module 20 are set side by side in the engine room 102 of the
vehicle 100. The first power storage module 10 and the sec-
ond power storage module 20 are mounted on a mounting tray
112, and are fixed by a fixing member 114 to the mounting
tray 112.

Further, the in-vehicle battery system 1 has a guide mem-
ber 40 which guides an outer air which flows into the engine
room 102 from outside of the vehicle to the second power
storage module 20. For example, the guide member 40 is a
flow-straightening plate made of a metal plate or the like.
During driving of the vehicle 100, the air W flows into the
engine room 102 through an opening portion 103 of a radiator
grille or the like, progresses along the guide member 40 in the
engine room 102, and are blown to the second power storage
module 20. Here, the guide member 40 may guide an air
which flows under the chassis to the second power storage
module 20.

Since the outer air is blown to the second power storage
module 20 in this way, a cooling efficiency of the power
storage portion 22 can be enhanced. Then, a temperature
increase can be suppressed. As the result, a decrease in
charge/discharge efficiency of the power storage portion 22
can be suppressed, and then charging and discharging perfor-
mance can be stabilized. Here, the guide member 40 may
guide the outer air to the first power storage module 10 in
addition to the second power storage module 20. By this, also
a cooling efficiency of the first power storage module 10 can
be enhanced, and heat generated at the power storage portion
22 is transferred to the first power storage module 10, and in
the configuration of cooling the power storage portion 22 a
temperature increase of the power storage portion 22 can be
more suppressed

Embodiment 4

An in-vehicle battery system of an embodiment 4 is in
common with the configuration of the in-vehicle battery sys-
tem of the embodiment 1 except for a setting structure of the
in-vehicle battery system. The in-vehicle battery system of
the embodiment 4 is mainly explained below about configu-
ration elements different from the embodiment 1. FIG. 7is a
schematic view showing the setting structure in the in-vehicle
battery system of the embodiment 4. FIG. 7 shows the inner
structure in the engine room 102 of the vehicle 100 in a plan
view.

In the in-vehicle battery system 1 of the embodiment, the
first power storage module 10 and the second power storage
module 20 are set side by side in the engine room 102 of the
vehicle 100. Then, the second power storage module 20 is
thermally connected to a vehicle structure 116 including the
body and the chassis. The second power storage module 20 of
this embodiment is disposed so as to directly contact the
vehicle structure 116, and then is thermally connected to the
vehicle structure 116.

Since the second power storage module 20 is thermally
connected to the vehicle structure 116, heat generated at the
power storage portion 22 can be transferred to the vehicle
structure 116. Then, a temperature increase of the power
storage portion 22 can be suppressed. As the result, decreases
of the life and the charging and discharging performance in
the power storage portion 22 by charging and discharging in
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a high temperature state can be suppressed, and then charging
and discharging performance can be stabilized.

The in-vehicle battery system 1 has a terminal connecting
member 32 which electrically connects the external terminal
28 of the second power storage module 20 and the vehicle
structure 116. For example, the terminal connecting member
32 is a bus bar, and connects the external terminal 28 to the
chassis of the vehicle structure 116. The external terminal 28
connected to the terminal connecting member 32, for
example, is the negative terminal 28a. Therefore, the second
power storage module 20 of the embodiment is thermally
connected to the vehicle structure 116 also through the ter-
minal connecting member 32.

In the case that the external terminal 28 is connected to the
vehicle structure 116, the external terminal 28 can be con-
nected to the ground (earth), and additionally heat generated
at the power storage portion 22 can be transferred to the
vehicle structure 116 through the terminal connecting mem-
ber 32. Then, a temperature increase of the power storage
portion 22 can be suppressed. As the result, decreases of the
life and the charging and discharging performance in the
power storage portion 22 by charging and discharging in a
high temperature state can be suppressed, and then charging
and discharging performance can be stabilized.

Here, only either of the thermal connection by the direct
contact between the second power storage module 20 and the
vehicle structure 116, and the thermal connection through the
terminal connecting member 32 between the second power
storage module 20 and the vehicle structure 116, may be
possible.

The present invention is not limited to the above embodi-
ments, and can be modified through design changes based on
the knowledge of the person of the ordinary skill in the art,
and such modified embodiments are covered by the scope of
the present invention. Further, the combination of the ele-
ments in the above embodiments is also cover by the scope of
the present invention.

Further, in the above embodiment, the power storage por-
tion 22 has the storage batteries 23, but is not limited to this.
For example, the power storage portion 22 can be a capacitor
of an electric double layer capacitor or the like.

Additionally, as another setting structure of the in-vehicle
battery system 1, the second power storage module 20 may be
disposed in the vicinity of the steering wheel in the engine
room 102 of the vehicle 100. In the area in the vicinity of the
steering wheel in the engine room 102, there are a lot of
spaces, the air easily flows. Therefore, by disposing the sec-
ond power storage module 20 in the vicinity of the steering
wheel, the power storage portion 22 can be efficiently cooled.
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The invention claimed is:

1. An in-vehicle battery system comprising:

a first power storage module including a lead-acid battery;
and

a second power storage module including a power storage
portion having a higher energy density than that of the
lead-acid battery,

wherein the lead-acid battery and the power storage portion
are electrically connected in parallel to a power gener-
ating portion which converts a regenerative energy to
electric power, and

the first power storage module and the second power stor-
age module are provided in an engine room of a vehicle,
and

the second power storage module is disposed at a greater
distance from an engine in the engine room than the first
power storage module, and

the first power storage module is disposed between the
engine and the second power module, and the first power
storage module and the second power storage module
are set side-by-side in the engine room.

2. The in-vehicle battery system according to claim 1 com-

prising:

wherein the second power storage module is disposed
closer to a passenger compartment than the first power
storage module.

3. The vehicle battery system according to claim 1,

wherein the lead-acid battery and the power storage portion
are electrically connected in parallel to a power gener-
ating portion which converts a regenerative energy to
electric power, and

the second power storage module is thermally connected to
a vehicle structure.

4. The in-vehicle battery system according to claim 3,

further comprising a terminal connecting member which
connects an external terminal of the second power stor-
age module to the vehicle structure,

wherein the second power storage module is thermally
connected to the vehicle structure through the terminal
connecting member.

5. The in-vehicle battery system according to claim 1,

wherein the first power storage module has a larger heat
capacity than that of the second power storage module.

6. The in-vehicle battery system according to claim 1,

wherein surfaces of the first power storage module and the
second power storage module partially contact each
other.

7. The in-vehicle battery system according to claim 1,

wherein in the view from the engine, the first storage mod-
ule substantially hides the second power storage module
from the engine.

#* #* #* #* #*



